Studies of scientist entrepreneurship have recognized a diverse range of proself motivations but have largely ignored the role of prosocial motivation. As technology inventions often bring in high positive externality, we argue that prosocial motivation is important for scientist entrepreneurship and sustainable development. Drawing from motivated information processing theory we develop a model linking proself and prosocial motivation with scientist entrepreneurship. The hypotheses were tested based on survey data from a sample of Vietnamese scientists. The results show that both proself and prosocial motivation are positively associated with scientist entrepreneurship. However, the positive association between prosocial motivation and scientist entrepreneurship is lessened by proself motivation. This study calls for more attention to prosocial motivation in theory and policy development on scientist entrepreneurship.
Introduction
Entrepreneurship has been recognized as an engine of sustainable development for both emerging and advanced economies [1] [2] [3] . Scientist entrepreneurship, which refers to the act of converting research inventions into new products or processes for commercial uses, promises a high potential contribution to development thanks to its innovative nature [4] [5] [6] [7] [8] [9] [10] [11] . Scholars have recognized that motivations for scientist entrepreneurship are complex and multi-faceted [2] , including financial rewards, reputation, and knowledge curiosity [9, 12] . This diverse range of motivations, however, is mostly grounded in meeting self-or venture-related objectives [13] which are referred to as proself motivations. Prosocial motivations, which provide motivations to make social changes and/or to benefit others, have largely been ignored [3, 14] . This is unfortunate since entrepreneurship in general, and scientist entrepreneurship in particular, are socially situated and aim to promote social development. Ignoring prosocial motivation essentially bypasses an important driver of scientist entrepreneurship. Studies in other settings, such as social entrepreneurship [13, 14] , fundraising [15] , or security [16] , have shown that prosocial and proself motivations are not mutually exclusive, and that prosocial motivations positively influence employees' creativity and performance. This suggests that prosocial motivation could play a role along with proself motivation in fostering scientist entrepreneurship.
In this study, we address the question of whether prosocial motivation is associated with scientist entrepreneurship, which is the likelihood a scientist will engage in the process of converting his or her inventions into new products or processes for commercial uses. This is an important extension of research in entrepreneurship motivations for several reasons. First, the core of scientist entrepreneurship worldwide is invention commercialization, which has a high level of positive externality [17] [18] [19] [20] . Prosocial motivations encourage scientists to create value for a wider range of stakeholders and accept that only part of this value could be appropriated for themselves. Second, in both emerging and advanced economies, scientists' basic research depends on grants that have the explicit purpose of creating new knowledge for the entire society. This experience may create a sense of obligation to pay back society's investment in their success, which is an important part of prosocial motivation [21] . While prosocial motivation may make intuitive sense to scientists who work on solutions for societal problems, we are not aware of theoretically grounded studies that examine whether and how prosocial motivations influence scientist entrepreneurship. Third, systematic research on scientist entrepreneurship has been conducted mostly in advanced countries [3, 5] . Scientist entrepreneurship in emerging economies faces unique challenges stemming from underdeveloped market institutions and sparse resources for research [3, 5, [22] [23] [24] . We are left with the puzzle of what motivates scientists to engage in entrepreneurial acts in the absence of market institutions that promote proself motivation.
To address these questions, we draw on motivated information processing theory [16, 25] to develop hypotheses on the roles of prosocial motivation on scientist entrepreneurship. The hypotheses were then tested on a sample of Vietnamese scientists who are working in public universities and research institutes. In the emerging economy of Vietnam, scientists are working under high institutional uncertainty, sparse resources, and yet with increasingly high requirements on both publications and commercialization [23, [26] [27] [28] . The country's underdeveloped institutions may hinder scientists' value appropriation from their entrepreneurial acts [29, 30] , making prosocial motivations even more important for entrepreneurship.
We start with a brief literature review on scientist entrepreneurship and motivation and argue prosocial motivation has been largely ignored in current studies of scientist entrepreneurship. We then apply motivated information theory to develop hypotheses on main and interaction effects of prosocial motivation. Next, we present our research methodology and results. Finally, a discussion of theoretical and practical implications concludes our paper.
Literature Review

Antecedents of Scientist Entrepreneurship
Scholars have used several terminologies to describe the act of converting scientific research results into new products or new processes for commercial uses. These terminologies include scientist entrepreneurship [4, 5] , academic entrepreneurship [7, 9, [31] [32] [33] [34] , technology transfer [12] or commercialization [8, 12, [35] [36] [37] [38] , and industrial links activities. In this paper we define scientist entrepreneurship as the act of converting research results into new products/processes and introducing these into the market [4] . Scholars have identified common forms of scientist entrepreneurship, including starting new firms (either on their own or with help from their institutions), or joint-venturing with other business partners [4, 8, 38] . In addition, some scientists may shelve their inventions and/or informally commercialize the inventions (i.e., self-production with limited quantities) [39, 40] . In this mode, the scientists convert their research results into new products, introduce them into the market, and accept a high risk of losing property rights.
Studies have confirmed a number of factors that influence scientist entrepreneurship [4, 7, 8] . First, access to financial resources is critical even prior to commercialization [8] . This is because the scientist often has to conduct many experiments to convert basic embryonic inventions into marketable products. Second, organizational factors contribute to scientist entrepreneurship. The presence of a Technology Transfer Office (TTO) and leadership support were found to be positively related to entrepreneurship [7, 8, [41] [42] [43] . The third set of factors relates to scientists' characteristics and/or their human capital. Male scientists are more likely to engage in entrepreneurship [8, 44, 45] , while age has an ambiguous relationship with entrepreneurship [7, 44] . Seniority and academics' scientific productivity are found to be positively related to entrepreneurship [45] . From a life-cycle perspective, some studies have found that research achievement and career stages greatly influence scientists' motivation for commercialization [6, 39, 46] . Scientists at the mature stage and/or with excellent research achievements and reputations found it easier to commercialize their inventions.
Next, scientists' social networks positively related to their likelihood of engaging in entrepreneurial acts [41] . Previous research has shown that social networks influence the ability to discover business opportunities [7, 32, 47] . O'Gorman, et al. [48] found that social networks, especially networks with businesses, and experience in businesses related to the scientists' fields strongly influenced commercialization success.
Finally, scientists' motivation, including financial gain, recognition, and knowledge curiosity [9, 12, 49] are found to positively relate to entrepreneurship. We will elaborate on this set of factors in the following sections. Table 1 summarizes that key factors that influence scientist entrepreneurship found in the literature. Table 1 . Key factors of scientist entrepreneurship in the literature.
Factor Key Variables and Propositions Authors
Access to research funding Access to research funding positively related to entrepreneurship [4, 5, 8] Organizational factors -Leadership experience and support: positively related to entrepreneurship -Presence of TTO: positively related to entrepreneurship [7, 8] Scientist demographic factors [4, 5, 7, 32, 41, 47, 48] Scientist motivation -Financial rewards, reputation, and knowledge motivation are positively related to entrepreneurship [9, 12, 49] 
Scientist Entrepreneurship Motivations
Motivation has been defined as a set of psychological processes that directs, energizes, and sustains action [14, 50] . Motivation to engage in entrepreneurial behaviors, e.g., to start new firms, has been widely studied [51] [52] [53] [54] . Early studies proposed economic gain or profit maximization as the primary motivation for entrepreneurs [55] [56] [57] [58] . Scholars then recognized more noneconomic factors such as autonomy, family security, work-life balance, or prestige [51] [52] [53] in motivating entrepreneurial action. Noneconomic motivations are especially important for social entrepreneurship, which has non-economic factors at its core.
In scientist entrepreneurship, motivation has been recognized as multi-faceted [9, 12] . According to Lam [12] , scientists can be motivated by a complex array of pecuniary and non-pecuniary factors in their commercial pursuits. Based on data from scientists working at five major U.K. research universities, Lam [12] demonstrated that scientists have a diverse range of motivations for entrepreneurship, including financial rewards, reputation, and knowledge curiosity. Similarly, in his qualitative study of scientist entrepreneurs from the Massachusetts Institute of Technology (MIT), he found a diverse range of motivations for spin-offs, including psychological and career-oriented motivations. Psychological motivations are a) the desire to put technology into practice; b) desire for wealth; and c) desire for independence. Career-related motivations include improving status within the university and becoming a "star scientist."
This diverse range of motivations for scientist entrepreneurship, nevertheless, is limited at present to proself motivations. In other words, these motivations are often grounded in meeting (or failing to meet) self-or venture-related objectives [13, 14] . Motivations such as financial success, reputation, autonomy, or knowledge curiosity focus on fulfilling individual needs: their wealth, well-being, personal development, and satisfaction [59] . Prosocial motivation, referring to the motivation to make social changes and/or to benefit others, has largely been ignored in scientist entrepreneurship studies [14] . This is despite the fact that prosocial motivation has been studied in social entrepreneurship contexts, which purposefully gives priority to making social changes over seeking individual gains [13, 14] .
Therefore, we observe two seemingly separate approaches to entrepreneurship motivations. People working on general entrepreneurial ventures, including scientist entrepreneurship, are portrayed as self-oriented and individually motivated [2] . Those working on social entrepreneurship, by contrast, are other-oriented and prosocially motivated. As De Dreu [60] argues, this portrait is misleading since scientists could be both proself-and prosocially motivated in their entrepreneurial acts. The difference may lie in the degree to which scientists are concerned with their own needs as well as the degree they are oriented toward the needs of others.
We argue that some level of prosocial motivation could be present in all scientist entrepreneurship, and that prosocial and proself motivation jointly influence scientist entrepreneurship. The presence of prosocial motivation is even more important for scientist entrepreneurship in developing countries where the institutions have not been developed to ensure the fulfilment of individual goals. The following sections elaborate on this argument.
Hypothesis Development on Prosocial Motivation and Scientist Entrepreneurship
Relevance of Prosocial Motivation
Prosocial motivation is a psychological state in which individuals are focused on the goal of benefiting other people based on a concern for the welfare of others [13, 14, 60] . It is the desire to expend effort based on a concern for helping or contributing to other people [61] . Several terms have been used to reflect essentially the same concept, including other-oriented motivation [16, 60] or motivation to make a prosocial difference [61] . Prosocial motivation can be trait related or situational. Several researchers conceptualized prosocial motivation as an individual value that broadly guides all behaviors [16, 21] . Others studied it in specific situations or actions and did not assume that a person's prosocial motivation holds constant across different settings [14, 62] . Scholars have concurred that prosocial and proself motivations are not mutually exclusive [14, 50, 60, 61] . In other words, a person can have high levels of both prosocial and proself motivations when engaging in certain activities, such as venture creation.
We argue that prosocial motivation is relevant in studying scientist entrepreneurship for several reasons. First, scientist entrepreneurship or research commercialization has a high level of positive externality [17] [18] [19] [20] . In other words, most scientist entrepreneurship aims at addressing societal development needs and only part of the resulting benefits could be appropriated by the scientists. While proself motivations relate to scientists' appropriation of the benefits, prosocial motivations promote scientist entrepreneurship for social development purposes, i.e., the positive externality and benefits of the actions. Second, the nature of basic research could nurture prosocial motivations which then encourage entrepreneurship. Scholars have found that prosocial motivation or value could be influenced by work experience [21] . Scientists' basic research depends largely on grants from governments or non-profit organizations. These grants are prosocial in nature with the explicit purpose of creating new knowledge for the entire society while also influencing the development of prosocial motivation in the scientists. Over time scientists may sense an obligation to pay back society's investment in their success [63] , and converting their research into usable technology is a direct way for scientists to fulfill this obligation.
Prosocial Motivations and Scientist Entrepreneurship
We follow De Dreu, Nijstad, Bechtoldt and Baas [25] as well as Grant and Berry [16] by applying motivated information processing theory to explain the association between prosocial motivations and entrepreneurship. The essence of motivated information processing theory is that motivations shape cognitive processing: people selectively notice, encode, and retain information that is consistent with their desires [16, 25, 50] . Social motivations bias individual information processing by making people selective in encoding and retrieving information. People with high proself motivations are more likely to process information consistent with their self-interested orientation-using information to justify and guide actions that fulfill one's own needs. In contrast, those with high prosocial motivation are more likely to process information consistent with their prosocial perspective-using information to justify and guide actions in serving others [64] .
Prosocial motivation influences scientist entrepreneurship through several mechanisms. First, prosocial motivation directs scientists to identify the usefulness, in addition to the novelty, of their ideas [16] . The usefulness of an idea depends on its applicability to address the problems or needs of a wide range of stakeholders or of the society at large. We argue that scientists with a strong prosocial motivation will be more likely to develop ideas that are ultimately useful to others. This is because prosocial motivation directs scientists' attention to the problems and needs of other people [13, 16, 64] . Prosocial motivation also encourages scientists to consider perspectives of others in their research and commercialization efforts. When an invention addresses the needs of a wide range of stakeholders, its chance of successful commercialization is enhanced.
Second, prosocial motivation facilitates integrative thinking [16] . According to the motivated information processing theory, prosocial motivation encourages scientists to include the perspectives of others, which makes them more likely to consolidate and align these perspectives in their thinking [25] . This integrative thinking encourages scientists to search for new information rather than just limit themselves to self-confirming information, to incorporate diverse information and different ideas, and to search for solutions that promise collective gains rather than singular interests [13] . Scientists' integrative thinking, therefore, would enhance the usefulness of their inventions.
Third, prosocial motivation directs the cost/benefit analysis of commercialization toward more collective, rather than singular, perspectives [13, 25, 65] . The logic of cost/benefit analysis suggests that a scientist would engage in an entrepreneurial act when the benefits outweigh the costs. Prosocial motivations induce scientists to view benefits more broadly and increase the weight placed on others' needs [13] . As discussed in the previous section, scientist entrepreneurship often involves positive externality. A higher weight placed on benefiting others would allow the cost/benefit calculation of entrepreneurial acts to include a wider range of benefits that may otherwise be ignored by purely proself motivated individuals. Besides, the focus on benefits to others would suppress the consideration of the considerable personal risks or costs in terms of time, resources, and emotional energy [13] . Therefore, we argue that prosocial motivation would bias the scientist's cost/benefit calculation more in favor of engaging in entrepreneurship.
In many settings a scientist with great technology and high prosocial motivation would have the option of selling the technology to a firm with similar social values and a large customer base. This option, however, is not yet feasible in Vietnam, where the underdevelopment of market institutions makes the transaction costs of technology transfer prohibitively high [26, 27] and where the concept of socially responsible businesses is at the nascent stage.
Therefore, we hypothesize:
Scientists' prosocial motivation is positively related to entrepreneurship.
The Interaction between Proself and Prosocial Motivation
Several scholars have proposed that prosocial and proself motivations may interact to influence creativity or performance [14, 16] . In the context of entrepreneurship, the presence of these motivations may influence the recognition of business opportunities [14, 16] . However, empirical investigations of such interaction effects are non-existent.
Prosocial motivation is found to work in parallel with proself motivation [16, 60] . In other words, a scientist may engage in entrepreneurship because of both instrumental reasons (proself motivation) and genuine concern for others (prosocial motivation). According to the motivated information processing perspective, proself motivated individuals attend to self-relevant information and give greater consideration to information that reflects their self-beliefs and values [59, 60] . A consequence of this consideration is a tendency to overlook social information that is inconsistent with their self-interests [59] . Individuals with high proself motivation are more likely to generate the personal potential consequences of various options and carefully evaluate these options based on their personal instrumental values. Scholars have found that instrumental values such as financial rewards, reputation, and curiosity positively influence scientist entrepreneurship [12, 20] .
As previously discussed, individuals with high prosocial motivation attend to social information (information related to and/or from others) and are more likely to evaluate business opportunities in light of benefits to others. They put a higher weight on others' needs and may even suppress the consideration of their personal costs in some circumstances [13] . When prosocial motivation is high, scientists will act less consistently with the predictions of models that are based on instrumental values [59, 60] . This is because scientists with high prosocial motivation are less influenced by personal outcomes and considerations of self-interest. Instead, prosocially motivated scientists are driven more by social factors, such as procedural fairness and upholding psychological contracts with related stakeholders [25, 65] . As stated in Hypothesis 1, we believe that prosocial motivation positively influences scientist entrepreneurship.
How about individuals who are high in both proself and prosocial motivations? These individuals are open to both self-and socially relevant information. Compared to those who are only high in proself motivation, they are open to more sources of information, including social beneficiaries. They are also less likely to reject social information that is inconsistent with their self-interests because they also consider the interests of others. Similarly, they are more sensitive to self-relevant information that signals business opportunities for personal gain than those who are only high in proself information. Consistent with the prediction by Grant and Berry [16] , we argue that when both proself and prosocial motivations are high, scientists are open to a bigger pool of business opportunities and are more likely to recognize these opportunities than those who are high in only one type of motivation.
The positive association between prosocial motivations and scientist entrepreneurship is strengthened by proself motivation. 
Methods
Research Context
In Vietnam research activities were organized into three main domains: 1) research institutes of Vietnam Academy of Science and Technology (VAST) which were directly managed by the central government; 2) research institutes that belonged to various ministries; and 3) laboratories or research activities at universities [23] . The Ministry of Science and Technology oversaw the national research activities, while other ministries supervised their own institutes and universities.
While economic reform in Vietnam started in 1986, the reform in scientific research and technology development only started in the mid-1990s [23, 26] . Two seemingly different reform measures have been promoted since then. First, research organizations have been encouraged to take more autonomy in their operations [23] . With a shortage of state budget funds, research organizations were asked to increasingly generate revenue from their own research. This created interest in scientist entrepreneurship that commercialized research. Second, the government has recently promoted more international research publications. The National Foundation for Science and Technology Development (NAFOSTED) was established in 2008 to fund quality basic research that results in internationally recognized publications. Research institutes and university teachers increasingly use international publications as a criterion for promotion to professor positions. Contrary to the desire for more commercialization, this action has created strong motivations for scientists to pursue international publications rather than commercialization. Research grants that result in international publications have become both reputationally and financially attractive. Many scientists would rather apply for new grants in order to create more publications than commercialize their past research.
Scholars and practitioners have documented several institutional challenges facing scientists in the commercialization of their research results. First, property rights are not always clear as to whom the results of state-funded research belong to and how to divide the benefits among the state, the institutions, and the individual scientists [26, 27] . Second, information about the "supply and demand" for new inventions is fragmented and non-transparent. Third, businesses in Vietnam have not been very interested in cooperating with Vietnamese scientists, and even if they were, there is a lack of systems and bases for determining the "price" of inventions [26, 27] . Finally, contract enforcement is weak in Vietnam, as it often is in other transition economies [66] , further increasing the transaction costs associated with technology transfer.
Sample and Procedure
The purpose of the study was to examine whether prosocial motivation influences scientist entrepreneurship. We believe using a survey methodology was most appropriate in this case. Scholars have used surveys to collect data about scientist entrepreneurship at the individual level, 
Methods
Research Context
Sample and Procedure
The purpose of the study was to examine whether prosocial motivation influences scientist entrepreneurship. We believe using a survey methodology was most appropriate in this case. Scholars have used surveys to collect data about scientist entrepreneurship at the individual level, since this method provides the most updated and detailed personal data available [4, 12, 67, 68] . In addition, this method is most feasible in emerging economies, such as in Vietnam, since there is a lack of systematic data identifying scientists along with their entrepreneurial activities [5] .
The sample consisted of scientists and professors in the fields of science and technology working at major public research institutes and universities in Vietnam. Researchers in social sciences were not included. In order to be included in the sample scientists needed to hold a PhD. Since there was a lack of systematic data identifying scientists along with their research and entrepreneurial activities, we had to compile the list from multiple sources. We approached major research institutes and universities to seek cooperation. Thirty-one major institutions provided lists with a total of 3204 scientists who met these criteria, but only 1759 people had correct telephones and/or emails. The scientists in the obtained list are working at 17 institutes under the Vietnam Academy of Science and Technology (VAST), the Vietnam Academy of Forest Science (under the Ministry of Agriculture & Rural Development), and 14 public universities. To our knowledge, this is the first systematic and comprehensive survey of scientist entrepreneurship in Vietnam.
We first asked administrative staff at each institution to verify the contact information for the scientists. We then sent each scientist an email to solicit participation, the link to the online survey, and instructions on how to fill in the survey. Reminder emails were sent to non-respondents twice at an interval of one week. In total, 492 questionnaires were collected at the end of the survey, giving a response rate of 28%. We compared the respondents with non-respondents on demographic variables (i.e., age, gender, qualification, and managerial positions) and found no difference. Response bias, if it exists, is negligible. The datasets generated during and/or analyzed during the current study are available from the corresponding author on reasonable request.
Measures
A summary of variables and measures is presented in Table 2 . Scientist entrepreneurship: This is a binary measure of whether the scientists engaged in entrepreneurial activities related to their research results or not. Entrepreneurial activities could be in any of the following modes: forming a new venture (either via start-up or joint venture with businesses), or self-production by the research team. Self-production is an informal mode in Vietnam where scientists organize the production by themselves without formally signing licensing/cooperation contracts with other partners or starting up new firms. The variable was coded 1 if the answer was "Yes" to any of these modes, and 0 if the answer was "No" to all modes.
Motivation: Two types of motivation were included, including proself motivations and prosocial motivation.
-
We used Lam's (2011) measure of scientists' motivations in research activities to capture proself motivations ( Table 2) . Seven items were used for measuring reputation, knowledge curiosity, and financial rewards (Table 3 ). -For pro-social motivation, we follow Renko [14] view that pro-social motivation is venture-specific rather than global to all activities. In the Renko [14] study, an entrepreneur was considered to have prosocial motivation if their first answer to one of the questions "Why do you want to start this new business?" or "What are the one or two main opportunities that prompted you to start this new business?" was categorized as "Help others; help community" or "Aid in economy; economic development; economy" (p. 10). Our qualitative interviews with twenty Vietnamese scientists revealed another motivation as "to repay society's investment in my personal development." Then based on the work of Renko [14] and our qualitative interviews we developed a three-item measure of prosocial motivation in scientist entrepreneurship (Table 3 ). -For each type of motivation, respondents were asked to rate various items on their motivation to engage in entrepreneurial activities from 1 (not important) to 4 (important). A composite measure of each type of motivation was then generated by averaging the scores.
Control variables: Following previous studies in scientist entrepreneurship [5] , we controlled for the scientist's age, gender, field of study, and time since earning a Ph.D. Scientists' access to state research funding was controlled for by the number of projects and the average amount per project on which the scientists served as principal investigators during 2011-2016.
In addition, we also controlled for the presence of technology transfer units in the institutions. The presence of a unit that supports technology transfer was found to be positively related to entrepreneurship [8, 38, 39, 42] . The surveyed scientists were from sixteen institutions under VAST, (Vietnam Academy of Forestry Science) and fourteen public universities. We checked whether these institutions had a unit that supported commercialization activities (i.e., licensing, start-up, connections with businesses, etc.). We coded 1 if they had a unit and 0 if they didn't. 
Variable
Measure Note
Scientist entrepreneurship
Whether a scientist engaged in entrepreneurial activities, including any of the following modes: i) forming a new venture (start-up or joint-venture) or; ii) self-production.
Dummy variable of 0 (No to all modes) and 1 (Yes to any of these modes). 
Proself motivation
Analysis
We ran Exploratory Factor Analysis (EFA) and reliability tests for the motivation measures. For hypothesis testing, standard probit models were run to test whether prosocial motivation (Model 1) and the interaction between prosocial and proself motivations (Model 2) were associated with entrepreneurship. In Model 2, to minimize the multicollinearity problem created by the interaction, we mean-centered proself and prosocial motivations. In all the models, standard errors are clustered at the organizational level.
Results
Descriptive Statistics
The surveyed scientists were on average 43.4 years old and 74% were male. The average length of time since earning their PhD was over 8.3 years. Fifty-five percent of surveyed scientists had a technology transfer support unit in their organizations, albeit the types and effectiveness of supports seemed to vary greatly. Finally, 34% of the surveyed scientists engaged in entrepreneurship activities during 2010-2016. The correlation matrix shows that scientist entrepreneurship significantly correlates with the motivation variables and scientists' fields of research. The motivation variables, on the other hand, significantly correlate with each other (Table 4 ).
We first ran factor analysis on all ten items of our motivation measures (seven items on proself and three items on prosocial motivations). Only two factors were extracted and accounted for 55% of explained variance. The two factors were prosocial motivation (three items as designed) and proself motivation. Both measures have a Cronbach's alpha greater than 0.80, meeting standard requirement [69] . Table 3 presents factor loadings and Cronbach's alphas of motivation measures. 
Hypothesis Testing
To test our stated hypotheses, we ran probit models with scientist entrepreneurship as the dependent variable. Model 1 tested the main effects of motivation and the control variables (Hypothesis 1). Models 2 tested the interaction between proself and prosocial motivations on entrepreneurship. In Models 2, we only focused on the coefficient of the interaction term. Table 5 presents the marginal effects from the probit models.
Model 1 shows that prosocial motivation is positively and significantly related to the probability that scientists will engage in entrepreneurial actions (0.342, p < 0.05). Hypothesis 1 was strongly supported. Proself motivation was also positively and significantly related to scientist entrepreneurship (0.427, p < 0.001), consistent with findings by Lam [12] . This suggests that scientists in our sample engaged in entrepreneurship to enrich themselves and/or to benefit others, and these two purposes of entrepreneurship could co-exist.
Model 2 tested the moderating effect of prosocial motivation. In model 2, the interaction between prosocial motivation and proself motivation was significant and negative (−0.278, p < 0.01), suggesting that proself motivation lessens the positive association between prosocial motivation and entrepreneurship. This is opposite to Hypothesis 2, and we will suggest some possible explanations to this interesting finding in the discussion. Standard errors (in parentheses) are clustered at organizational level. * p < 0.10, ** p < 0.05, *** p < 0.01, (a) the interaction was created after the variables were mean-centered.
Discussion
In this paper we addressed the question of whether prosocial motivation plays a role in promoting scientist entrepreneurship. We draw on motivated information processing theory to develop hypotheses on the direct and moderating effects of prosocial motivation on scientist entrepreneurship. Survey data from a sample of Vietnamese scientists showed that prosocial motivation positively relates to scientist entrepreneurship. However, the positive association between prosocial motivation and entrepreneurship is lessened when proself motivation increases.
Our study shows that prosocial motivation is important not only for social entrepreneurship [13, 14] but also for scientist entrepreneurship. We have demonstrated that with high positive externalities, scientist entrepreneurship is induced not only by scientists' motivations to fulfill their own needs but also by their motivations to benefit others. These proself and prosocial motivations work in parallel and are not mutually exclusive, as previous scholars have argued [14, 16, 50, 60] . We have also found that prosocial motivation could interact with proself motivation to influence entrepreneurship, as scholars have suggested [14, 16] .
We hypothesized that the presence of both proself and prosocial motivation create a synergy that enhances the creation and/or recognition of business opportunities, leading to a higher likelihood of scientists' engagement in entrepreneurship. The result was opposite to our hypothesis, i.e., proself motivation lessened the positive association between prosocial motivation and entrepreneurship. One possible explanation is in the process of opportunity evaluation. When both proself and prosocial motivations are high, the scientists may use a stricter set of evaluation criteria to select opportunities. This set of criteria requires the scientists to consider both individual gains and overall gains to society. For example, a highly profitable business opportunity still needs to meet some social requirements which would have been bypassed by those who are only high in proself motivation. By contrast, an opportunity with high social values still needs to meet certain personal cost/benefit thresholds that would have been ignored by purely prosocially motivated individuals. Thus, when both prosocial and proself motivations are high, a bigger pool of business opportunities may be recognized, but fewer opportunities would be selected than when only one type of motivation is high. Another possible explanation is context-related. Vietnam has been transitioning from a socialist to a market-oriented system. Under the socialist system, knowledge and innovation were treated as societal property [63, 70] . Innovations should not create value for the innovators, and private gain was viewed as illegitimate. The primary motivation for scientists to transfer new technology to practice is for the development of the society at large, i.e., prosocial motivation. The current reform has recognized private wealth and interests of the scientists and started building the market institutions for commercialization [23, 26, 27] . As a result of the reform, proself motivation may emerge as a substitute for traditional prosocial motivation in driving scientists to entrepreneurial actions. This could contribute to our finding that, in the transition process, proself motivation lessened the positive association between prosocial motivation and entrepreneurship.
We are aware of some limitations in the study. As this is the first empirical study on scientist entrepreneurship in Vietnam, we lack data on the population of scientists to check for sample representativeness. As the data were collected from major research institutions and universities in Vietnam, we believe that our sample could include more successful scientists than the overall population. In addition, because we used a cross-sectional survey, we could not address the question of causality. While we argue that prosocial motivation induces scientist entrepreneurship, the causal direction could go the other way around. It is possible that by engaging in entrepreneurial acts, scientists gradually develop prosocial motivation, i.e., a desire to help others. Despite these limitations, the study offers important theoretical and managerial implications.
Theoretical Implications
The study extends the claim that entrepreneurship motivation is multi-faceted [9, 12, 71] by including prosocial motivations. This is an important extension as previous studies outside of social entrepreneurship have largely focused on proself motivations [2, 14] . The results demonstrate that scientists could engage in entrepreneurial activities both to fulfill their own needs and to benefit others. What may vary is the degree to which scientists are concerned with their own needs as well as the degree to which they are concerned about the needs of others. Future studies should examine whether prosocial motivation significantly influences entrepreneurship in any other settings. It is reasonable to suggest that prosocial motivation could be important for entrepreneurship that addresses issues with high positive externality, such as environmental protection, green consumption, or climate change. Another area for future research would be to explore whether proself or prosocial motivations matter to scientists' choices of the types of entrepreneurship they are engaging with as well as the performance of their entrepreneurial activities.
Our study also contributes to the literature of prosocial motivation. Previous studies have argued that proself intrinsic motivation strengthens the association between prosocial motivation and creativity or performance [14, 16, 50] . When extrinsic motivations (i.e., financial rewards and reputation) are considered, we found that proself motivation weakens the association between prosocial motivation and entrepreneurship. The fact that proself intrinsic and extrinsic motivations could moderate the associations between prosocial motivation with entrepreneurship in different ways deserves more examinations. Scholars have argued for a synergy between prosocial and intrinsic motivations in creation of useful and novel ideas [14, 16] . Additionally, we argue for a trade-off between prosocial and extrinsic motivations in evaluation and appropriation of the ideas. Future research could probe further into these moderating effects.
Finally, the present study contributes to the literature of entrepreneurship in emerging economies by suggesting prosocial motivation as a potentially important factor in entrepreneurship. Scholars have agreed that emerging economies suffer from a lack of developed market institutions [30, 72, 73] . The lack of clear property right, effective contract enforcement, and transparent market information hinders entrepreneurs' efforts to appropriate value from their innovative ideas [29, 70] . This institutional weakness could be off-set in part by entrepreneurs' prosocial motivation where the desire to help others and to facilitate society's development would make some individual losses acceptable. This suggests that prosocial motivation may be more important for entrepreneurship in emerging economies where market institutions are under-developed than in advanced economies. Future research could examine this issue by studying the role of prosocial motivation in various institutional settings.
Policy Implications
The notion of prosocial motivation is likely to be particularly important in such environments as contemporary Vietnam in which market institutions and infrastructure conducive to entrepreneurship has not been well developed. Despite three decades of reform, market institutions remain weak, especially in regulating such complex issues as intellectual property rights [26, 27, 74] . Scientist entrepreneurs found it hard to appropriate value from their entrepreneurial ventures. In this context, prosocial motivation could become an important driver of scientist entrepreneurship. This suggests that measures to promote prosocial values should not be ignored in the current institutional reform. Several measures such as encouraging scientists to socialize with beneficiaries and making information on how scientists' works contribute to others' lives could enhance scientists' prosocial motivation [61] . In other words, scientists' jobs should be designed to include more social aspects.
Entrepreneurship has been recognized as an important engine for development in emerging economies like Vietnam. Scientist entrepreneurship has a potential to contribute to this development by creating high value-added and innovative ventures. In the absence of effective market institutions that secure property rights, enforce contracts, and provide market information, scientist entrepreneurs face tremendous challenges in appropriating their commercialized inventions. In this context, prosocial motivation plays an important role in encouraging scientists to pursue entrepreneurship. While fulfilling one own's needs is a legitimate and important motivation, helping others is also a natural motivation for scientist entrepreneurship.
